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Abstract                                                                                                    
       This study was designed to evaluate the antibacterial & antibiofilm activity of Punica 
granatum peel aqueous  extract against  oral pathogens from patients suffering from gingivitis 
and dental carrier. These isolates were 58.8% gram positive (Lactobacillus  spp.  
,Streptococcus  spp. and  Staphylococcus aurus) and 41.2% gram  negative (Klebseilla 
pneumonia  and pseudomonas aeruginosa). The  susceptibility of  these  different  bacterial  
species  toward  the  aqueous extract  of this plant was applied  by  using well diffusion agar 
method.  The results  were compared with each other and with selected antibiotic 
ciprofloxacin  as positive control. Results showed that aqueous  extract  of Punica granatum 
had antibacterial activity against all isolates, on which the diameter of inhibition zone at 
concentration 200 mg/ml of this extract was 24mm for Lactobacillus  spp and 23 mm for 
Staph aureus and P.aeruginosa, while the Streptococcus spp. was only 18 mm.                                      
.                                                                                                                                                     
        Also antibiotic sensitivity test was done for these isolates towards locally used drugs 
which ordinarily used to treat gingivitis and dental carrier. The results showed a resistance for 
most of these antibiotic and illustrated that most isolated bacteria undergo decreasing  in 
biofilm  formation activates after incubated with MIC of aqueous extract , this changing in 
biofilme formation activity for isolated bacteria was determined due to  the average of optical 
density (O.D) at 540 nm.             
        
Introduction                                                                                                 
              In the different sites of the mouth, the bacteria are able of cohabiting in 
saprophytism, depending directly on many factors such as pH, availability of nutrients and 
natural of mucous surface. The establishment and maintenance of oral microbiota is related to 
inter bacterial co aggregation and biofilm formation, which constitute the primary etiologic 
agents of oral diseases(1). The plaque (biofilm)related infection such as dental caries and 
Periodontal disease represent two most common types of dental disease. The dental plaque 
provides ground for the inhabitancy of pathogenic bacteria that lead to the tooth decay, where 
bacterial processes change sugar in food left on tooth to acid that demineralization hard tooth 
structure from calcium and progressively break down(2).                                                            
                                                                            
         The demineralization which caused particularly by Streptococcus bacteria occurs within 
dental plaque that adheres to the tooth surfaces and become colonized by other bacteria such 
as Lactobaciccus sp, some  species of gram negative bacteria, yeas and that responsible to 
secondary infection in mouths (3). Antimicrobial agent against oral pathogen play an 
important roles in prevention of oral disease, but in same time the antibiotic use have been 
identified as major factors in the emergence of antibiotic resistance bacteria. Therefore the 
therapeutic effects of medical plants has increased dramatically and phytoplants have been 
shown to be  good alternative to antibiotic in treatment of oral infection and against biofilm 
formation. The  pomegranate is used in several systems of medicine because therapeutic 
properties for a variety of ailments, that may be used in treatment and prevention cancer, 
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diabetes and dental infection(4).                                                                                                  
                                    
             As far back as (5) demonstrated that pomegranate has many potential effects such as 
immune modulator stomachic, antifungal and antibacterial. Moreover it serve to decreases the 
effects  of mouth lesion and periodontal disease, furthermore, pomegranate is an amazing 
source of Phenolic acid , Tannic acid and Flavones. The tannins can cross the cell wall 
composed of several polysaccharides  and proteins, and bind to its surface, this can lead to 
effects on microbial metabolism(1).                                                                                    
               So the purpose of this study was aimed to isolate and identification of oral 
pathogenic bacteria from patient suffering from gingivitis and dental carrier and make a 
comparison  between the effect of antibacterial activity of aqueous extract of Punica 
granatum and antibiotic sensitivity test of ordinarily used antibiotic against oral pathogenic 
bacterial isolates beside studying of the effect of this extract on biofilm  formation in mouth 
as attempt to find a safety method to prevent the biofilm formation and solve the problem of 
drug resistance.                                                                                           
 
Material and Methods    
 Specimens collection and bacterial identification.1 
     Fifty six swabs were obtained from patients clinically diagnosed by dental physicians to 
have gingivitis and dental carrier. The swabs were streaked on general and selective media 
and incubated for 24h at 37C
◦
. The growing bacteria were diagnosed depending  on  
biochemical test (6) and according to methods described by (7).                 
  2-Antibiotic Susceptibility tests  
            Antibiotics susceptibility test were carried out using disc diffusion methods on miller 
Hinton agar (oxoid) accordance to (8) toward six antibiotic disc include used in susceptibility 
tests include (Ampicillin, Amoxycillin, Tetracycline, Kanamycin, Erythromycin and 
Trimetheprime). The diameters of inhibition zone (mm) were translated in term of sensitive 
or resistance by referring to interpretive chart (9).                                                                       
                                                      
3-Collection and processing of plant material                                             
            Fresh pomegranates were obtained from a public market of  Karbala. The peels of 
punica granatum were sorted, cleaned and air dried at room temperature for 2 weeks and then 
crushed to get powder by a pestle and mortar (1).                                                                                
4-Preparation of aqueous extract                                                               
                  About 20 gm. of the powdered sample was mixed with 400ml of distilled water in 
a conical flask. The mixture was stirred in a shaker incubator at 45C
◦
 for 24 h and then 
filtered using Whatman filter paper No. 1. The filtrate was then evaporated. The paper was 
collected and stored in a cup scroll bottle for next experiment(1).                                              
                                                             
5-Antibacterial activity of extract                                                                 
            The well diffusion agar method was adopted according to the method described by(7). 
In order to assess the antibacterial activity of the prepared extracts at several 
concentrations(100 mg/ml, 150 mg/ml and 200 mg/ml) an amount of 100 µl of tested bacteria 
were distributed into sterile Muller-Hinton agar Petri dishes. The agar was left to set in each 
of these plates one well  by (10mm in diameter) were cut using a sterile cork borer No4. The 
agar well were filled with o.l ml of the extract and allowed to diffuse at room temperature for 
15 min. The plates were then incubated in the upright position at 37c for 24h. After 
incubation,   the diameters of growth inhibition zones were measured.                                      
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 5-Determination of  MIC concentration for aqueous peel extract                   
      The MIC of the pomegranate peel aqueous extract was determine  according  to (10). The 
MIC recorded as the lowest concentration of extract that produce completely  suppuration of 
visible growth of bacterial suspension that added to the serial dilution of extract.                     
                                                      
  6-Determination of antibiofilm activity                                                       
             The tissue culture plate method (TCP) were used as a qualitative assessment of 
biofilm formation these two methods was determined as previously described by (11).                                                                    
                                                                          
  Results and Discussion  
1-Bacterial isolation from patient with gingivitis & dental carries                                      
            To detect the role of bacteria in role infection, 56 swabs were obtained from patient 
with gingivitis 22 and dental carrier 34. Table(1) illustrated that gram positive bacteria 
responsible for 58.8% from this infection, whereas gram negative bacteria were isolated from 
41% of swabs ,this results may belong to that only a few specialized organism  primarily 
Streptococcus spp. are able to adhere to oral surfaces and initiate plaque formation by their 
ability for using the glycosyl transferase  enzyme to synthesize extra accumulation  
polysaccharide from sucrose, that regard critical to the development plaque(12).                      
                     
              The results also appeared that K. pneumonia (28%), Lactobacillus spp.(28%) and 
Streptococcus  spp.(28%) were  major pathogens associated with gingivitis oral infection 
whereas S. aureus (30%) and K. pneumonia (30%) were major pathogen associated with 
dental carries oral infection followed by Streptococcus  spp.(20%) , Lactobacillus spp.(10%) 
and P.aeruigenosa(10%). This finding is in agreement  with  studies carried out by (1 and 10) 
who found that Streptococcus mutans can creating favorable condition to adherence of 
opportunistic pathogens such as S. aureus to the surface of teeth. Moreover, primary  
colonizer such as Streptococcus  spp. and Lactobacillus spp. able to prepare a favorable  
environment for secondary colonizer such as K. pneumonia which may responsible for 
primary infection in respiratory tract.                                                                                           
                                                                                             
Table1:Bacterial isolated from patient with dental carries and gingivitis.                                                                                                                            
 
Number(%) 
 
G-ve 
Isolates 
 
Number(%) 
 
G+ve 
Isolates  
 
Number of 
isolates(%)  
 
Num
ber of 
swab 
 
Type of 
infection 
2(28%) k. 
pneumonia 
2(28%) 
 
Lactobacillus 
spp. 
7(31.8%) 22 Gingiviti
s  
1(10%) P.aeruginos
a 
2(28%) 
 
Streptococcu
s spp. 
   
3(30%) k.pneumoni
a 
3(30%) 
 
S.aureus  10(29.41)  34 Dental 
carries 
(10%) 1 
 
p.aeruginos
a 
 
1(10%) 
 
Lactobacillus 
spp. 
   
  2(20%) 
 
Streptococcu
s spp. 
   
(41.1%) 7 
 
 10(58.8%) 
 
 17 56 Total  
Percentage from total isolates(N=17)  
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2- Antibiotic susceptibility assay                                                                       
          All strains were isolated from oral infections showed resistance towards most of used 
antibiotic . All S. aureus and Streptococcus spp. bacteria were resistance to Amp(100%)and 
kanamycin (100%),followed by Amoxycillin (66.6%,75%) and Trimethoprim (66.6%,50%), 
respectively. Whereas K. pneumonia and  p. aeurginosa bacteria showed highly resistance to 
Trimethoprim (100%) followed by Ampcillin (60%, 100%) and Kanamym (80%,50%), 
respectively, as shown in table (2). This result may belong to inappropriate or wide spread 
overuse of antibiotic to  treatment oral infection and the oral pathogens may be exposure to 
repeat dose of antibiotic, when it was found in other parts of the body such as respiratory 
tract, that may be source for some oral  pathogens such as K. pneumonia  and S. aureus 
(13).                                                                                                    
Table 2:Resistance of bacterial isolates to antibiotic.                                                                  
      
Trimethopri
m  
Erythmyci
n  
Kanamyci
n 
Tetracycl
ine  
Amoxicil
lin  
Ampicill
in  
No. 
isolate
s 
Bacteria    
2(66.6) 1(33.3) 3(100) 1(33.3) 2(66.6) 3(100%) 3 S.aureus 
1(33.3) 1(33.3) 2(66.6) 2.(66.6) 2(66.6) 1(33.3) 3 Lactobacillus spp. 
2(50) 2(50) 4(100) 1(25) 3(75) 4(100) 4 Streptococcus spp. 
5(100) 3(60) 4(80) 3(60) 2(40) 3(60) 5 K.preunumonia 
2(100) 2(100) 1(50) 1(50) 2(100) 2(100) 2 P.aeruginosa 
Percentage from total isolates (N=17)   
3-Assesment of antibacterial efficacy of P.granatum peel aqueous extract 
                The result of antimicrobial properties of Punica granatum peel extract on the test 
organisms are shown in table (3), which shows the zones of inhibition of bacterial growth by 
aqueous extract in contrast to ciprofloxacin which is regarded as positive control. The results 
shows increasing of the inhibition zones  with increasing in extract concentration to reach to 
maximum 23mm at 200 mg/ml for each one of S.aureus and P.aeragenosa while 
Lactobacillus spp. and K. Pneumonia reach to 24 mm and 21 mm respectively. Finally the 
Streptococcus spp. was gave narrow inhibition zone 18 mm at concentration 200 mg/ml in 
contrast to other isolated bacteria. This results are in agreement with (12)who demonstrated 
the specific antimicrobial  actions of Punica granatum on dental biofilm bacteria and 
returned this action to the ability of this extract on disturbance of polyglycan synthesis, thus it 
reduces adherence mechanisms of these organism to dental surface.  Many studies were 
shown highly sensitivity of oral pathogen to extracts of Punica granatum  and contributed to, 
high tannin and polyphenols component in this fruit, which interfered with different  
mechanisms of toxicity and adherence of microorganism (14). The Tannins may act on the 
cell wall  and cross the cell membrane of  bemuse , they can  precipitate protein and may 
suppress many enzyme such as glycosyl transferases (15).                                                         
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Table 3: Sensitivity of bacterial strain to Punica granatum pell     aqueous extract and 
ciprofloxacin                                                               
Diameter average of inhibition zones(mm) for extract 
and ciprofloxacin 
Isolates 
NO. 
Bacterial strain  
Ciprofloxacin extract 
200mg/ml 200mg/ml 150mg/ml 100mg/ml 10 G+ve 
29 23 19 18 3 S. aureus 
15 18 18 17 4 Streptococcus 
18 24 21 26 3 Lactobacillus sp. 
    7 G-ve 
17 21 19 18 5 K. Pneumonia 
9 23 25 17 2 P. aeruginosa 
 
4-Effect of extract on bacterial biofilm formation                                                                       
     
      The structure of biofilm after treatment with MIC concentration(140 mg/ml) of Punica 
granatum peel aqueous extract  was assessed by using tissue culture plate method. The result 
obtained from this methods ,illustrated that most isolated bacteria undergo reduction in 
biofilm  formation activates after incubated with MIC of aqueous extract , this transformation 
in biofilme formation activity for isolated bacteria could be seen through the average of 
optical density (O.D) at wave lengths 540nm for each bacterial genes after treated with 
extract , that decrease from 0.78 to 0.05 for  K. Pneumonia  and  from 1.6 to 0.06 for P. 
aerugenosa bacteria , there for these tow genus become  poor producer after treated with MIC 
of extract in contrast to control, in which these bacteria were high producer, while S. aureus 
and Streptococcus transformed from high producers in control,( O.D average 1.5 &1.6 
respectively) to producer  only through 0.1  O.D average for S. aureus and 0.13 
Streptococcus spp. after treatment with extract, but   the Lactobacillus spp. was producerd 
only in control 0.46 then become poor producer 0.04 ,when treated with extract as show in fig 
(1).                                                 
     This result approach with (16) who explain that only reduced antibiofilm activity and not 
eradication totally though used MIC for extract, may attributed to several factor that made 
cells in a biofilm are more resistant to antimicrobial agents compared to free floating cell, 
such as presence of an extrapolysaccharied (EPS) that surrounds a biofilm cells & slower 
growth rate in biofilms compared to plankton cells as a result of reducing nutrient and oxygen 
supply. In addition to solubility and diffusion of active compounds in agar media ,beside 
different condition the plant extract face the bacteria ,which can be influenced by the study 
design in vitro & in vivo, difference in extraction process and types of solvent used in these 
process ,these all factors affect directly on antibiofilm activity of extract 
(12).                                                             
          Many searcher demonstrated the activity of Punica granatum peel aqueous extract on 
virulence factors of many oral pathogens. These finding can form the basis for further 
photochemical studies to obtain active compound from many plant such as Punica granatum 
and evaluated them against wide range of bacterial strain and dental plaque 
(13).                                                                                                                                  
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Fig(1): Antibiofilm activity of Punica granatum peel aqueous extract against some oral 
pathogens.                                                                       
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ةداضملاو تيطيبثتلا تيلاعفلا لتيويحلا تيشغلاا هيوكت مفلا ثاضرمم ضعب ذض نامرلا روشقل يئاملا صلختسملل 
      
         حساسذنا ِزْ دًًص ٍقرن حٍناعفنا ىاطٍثثرنحٍث  صهخرسًهن ٌٍٕكرن جداعًنا ّرٍناعف حساسدٔ ٌايشنا سٕشقن ًئاًنا
تاصًنا ىظشًنا ٍي حنٔزعًنا ىفنا خاظشًي طعثن ٌٍّٕحنا ٍّشغلاا . ٌاُسلاا سٕسذٔ حثهنا بآرنات ٍٍ دَاك ثٍح
58.8 خلازعنا ٍي % آٍهع مصحًنا اٌشركت ٍي مكت ّهثًرًنأ واشك حغثصن ّثخٕيLactobacillus  spp.,   
Staphylococcus aureus , Streptococcus spp.  ٔ41.2 % آُي ٍي مكت حهثًرًنأ واشك حغثصن ّثناس خلازع
كتـــــاٌشر   Klebseilla pneumonia         ٔpseudomonas aeruginosa. 
      ديذخرساشفحنا حٍُقذٍّساسح ذٌذحرن ساكلاا ىهع خلازعنا ٍّيٕثشدنا ًئاًنا صهخرسًهن حنٔزعًنا  ٌايشنا سٕشقهن
 يٍٕحنا داعًنا شٍثارت حئارُنا حَساقئCiprofloxacin ظا ثٍح .ّثخٕي ِشطٍسك حئارُنا خشٓحٍطٍثثذ ٍّناعف ححظأ 
 زٍكشرنا ذُع ػٍثثرنا حقطُي شطق مصٔ ثٍح حٍيٕثشدنا خلازعنا ذظ صهخرسًهن200  صهخرسًنا ٍي مي / واشغهي24  ىهي
اٌشركثن Lactobacillus  spp. ٔ23 ظ ىهيـــــــــــ اٌشركت ٍي مك ذS. aureus  ٔP.aeruginosa ركت آًرهذــــــــ اٌش
K. pneumonia   21  اٌشركثن ٌاك اًٍُت ىهيStreptococcus spp. 18  .ػقف ىهي 
        سٕسذٔ حثهنا بآرنا جلاعن لاًعرسلاا حعئاش حٌٍٕحنا خاداعًهن حنٔزعًنا اٌشركثنا حٍساسح حساسد ىذ  ثٍح . ٌاُسلاا
خاداعًنا ةهغلا ٍّيٕثشدنا خلازعنا حئاقي حئارُنا خشٓظا حيذخرسًنا حٌٍٕحنا حٍهتاق ىهع صهخرسًنا شٍثاذ ٌاٍت ذُعٔ.
 اٍهخ شٓظ حٌٍٕحنا حٍشغلاا ٌٍٕكذ ىهع ىٍثاشدنا كهذٍهتاقت ضافخَا ٍي دَاع خلازعنا ةهغا ٌا حٍشغلاا كهذ ٌٍٕكذ ىهع آر
ظح ذعتا زٍكشرنا عي آُ ىذ يزنا ضافخَلاا كنر، صهخرسًهن ىَدلاا ػثثًنكنا لذعي ساٍقت ّرعحلاي ذُع ٍّئٕعنا حفاث
 ًخٕي لٕغ540 .شريَٕاَ  
                     
 
